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COMPARISON OF THE AIR FORCE FEMALE AND MALE PILOT

GRONINDED TIME IN THE AIR FORCE

MILITARY AIRLIFT COMMAND

Judith Ann Holl, BSN
The University of Texas

Health Science Center at Houston
School of Public Health, 1985

*" Supervising Professoro Clayton Eiflor, PhD

The US Air Force presently has over 2 4 kl" pilots,
" and the numbers are steadily increasing. This *AAy' is the

first step in determining the effect of female pilots on the
Air Forces' flying squadrons" efficiency and effectiveness.
This protocol will compare the average number of days per
year men and women pilots are grounded for medical reasons.
The "Duty Not Involving Flyingm time or DNIF statistics will
be used for the data. There are no known studies indicating
there is a significant difference in male/female pilot
medical absenteeism rates. If the female DNIF rate is found
to be significantly larger than the males, it way indicate an
effect on the squadrons readiness abilities.

The Military Airlift Command (MAC) is chosen for
sampling because a relatively large number of female pilots
(9&) are assigned to this command. The women will be
compared to a representative sample of 288 male pilots also
assignee to MAC. AF form 1941, which reports DNIF time to
Command Hradquarters, will be used to collect the DNIF days
from the past yearl age, rank, and marital status will also

* be collected. DNIF rates will be calculated correcting for
* person/months of observation. The age, rank, and marital
"- status specific rates will also be compared.

. -- *- *.
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CHAPTER I

A. INTRODUCTION

Women started flying aircraft in the military during

World War II as Mola's Airforce Service Pilots (UASPS).

Unlike at present, women were not limited in the type

aircraft they could fly. The UASP's fighter regiment alone

carried out 4,419 combat missions, fought 125 air battles,

and produced two aces. Their bomber regiments were also

highly successful, dropping 3 million kilograms of bombs in

25,609 combat sorties. (6) Nevertheless, in 1944 when it was

determined the need for female pilots no longer existed, the

MASP's were disbanded and military aviation was virtually

closed to women until the 1970's.

In August 1976, the first twenty females arrived at

Williams Air Force Base in Arizona for the forty-nine week

undergraduate pilot training program. From this beginning it

was evident that the women were able to integrate into this

male dominated occupation. To enter pilot training, women had

to meet the same stringent physical standards as did men.

One of their instructor pilots is quoted, "So far, our

experience has been that it hasn't changed things at all.

The women are going through exactly the same training as the

men and are hacking it Just as SeI.(6) Since that slow

start of 20 women pilots in 1976, the Air Force's female

pilot numbers have grown to several hundred strong. The other

6
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military services are likewise increasing the numbers of

women pilots for both fixed wing aircraft and helicopters.

With this increase in women pilots, many questions

concerning the effects of their addition to a squadron have

been raised. One of the most important considerations is how

the addition of women has affected the squadron's performance

and readiness. A direct effect could be that females are

being grounded more frequently than the men for medical

reasons. Consequently, the question asked in this proposal

is: are female pilots grounded more days (DNIF-duty not to

include flying) during the year for medical reasons than

their male pilot counterparts?

B. LITERATURE REVIEW

In a thorough literature search, nothing has been found

published on the comparison of morbidity for female and male

pilots. This is not surprising since females were not

allowed to enter the Air Force's undergraduate pilot training

program until 1976.

Although the incidence of female pilot morbidity has

not been described either separately or in conjuction with

males, male pilots have been studied. One such study, carried

out by the Naval Health Research Center In California in

1983, Age-Specific Morbidity Among Navy Pilots(5), compares

the morbidity rates by age of male Navy aviators with rates

for three male control populations: nonpilot aircrew

7
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officers, unrestricted line officers, and staff officers.

Aircrew officers and pilots were shown to have the highest

hospitalization rates of the four officer groups for both

total admissions and for most of the 16 major diagnostic

categories. The impetus for the study was: "Given the

large investments of money and time involved in pilot

training, it is clearly in the best interests of the Navy as

well as the individual pilot to take all steps possible to

enhance sound functioning of mind and body.0(5) With this

study the Navy hoped to find any gaps in their health

surveillance and maintenance program for pilots.

Besides the limited studies on male pilot morbidity,

research is being done on female performance as pilots at

Brooks AFB, San Antonio, Texas. The Human Rsourses

Laboratory at Brooks conducted a study on female pilots

performance, completed in 1979, by Dr. 3. Kantor.(9) I

interviewed Dr. Kantor in January 1985, hoping that he would

be aware of any recent morbidity studies on female pilots.

He stated that he did not think anything was being nor had

been done on male or female pilot morbidity statistics in the

Air Force for as long as he was aware.

After exhausting the military sources on female/male

morbidity, more generalized information of male/female

differences in reports of illness was sought. There is much

documented on this, however from the occupational standpoint

the information is limited. In 1975, Dr. Constance Nathanson

8



of Johns Hopkins School of Public Health summarized data from

thu U.S. and Great Britain concerning sex differences in

morbidity(12). This study not only looked at women in

employment but housewives as well. It stated that women live

longer than men and have lower mortality rates for most

causes of death buts statistics show, women report more

physical and mental illness than men. The study did point

out that among women, those that were employed had a lower

sickness rate than housewives (controiling for ages

occupational injuries, and puerperal illnesses). In 1983 a

study on Sex Differences in Reports of Zllness by Alfred

Marcus etal.(10) from UCLA discussed possible hypotheses

regarding traditional female axess in reported morbidity.

This study confirmed that the role obligation of employment

caused women to have lower morbidity than seen in their

counterpart housewives. Overall this study did show women in

general to have higher morbidity than men but it did not

specifically compare employed men and employed women. Most

of the studies (10,11,12,13) examined talked of the sex role

theory to explain the differences in sale/female morbidity.

This theory takes into account the fact that women exhibit

lower mortality rates than men yet show higher morbidity

rates. According to the theory, inflexible female role

obligations contribute to the male/female differences in

reporting illness. It is stated in two of the studies, one

by Marcus and Seeman (11), and the other by Nathanson

9



(12,13)9 that when controlling for such role obligations as

employment, reductions are seen in the male/female

differences. This fact is especially significant when

considering male/female fliers since both would be equally

employed.

Studies comparing absenteeism of male and female

workers are limited but those found (16,19,20) agree that

females show more illness behavior, indicated by work

absences and visits to health services, than do males.

Paringer (16) reports that in May 1978 women lost 4.3% of

scheduled work time compared to 3.1% for men. She states

that the large majority of unscheduled work absences annually

are due to illness and injury-the average female worker lost

5.4 days from work for health reasons compared to 4.7 days

for the average male worker in 1979. (16)

It has also been documented that women use more medical

care than men even after controlling for obstetrical and

gynecological care.(20) One explanation for this is that

women may recognize and treat health problems sooner than men

thus preventing more serious problems. Paringer states

statistics show that although women are more likely to miss a

day of work than men for illness, the amount of time lost per

absence is lower for women than for men. Also, when rates

for women and men of the same age, health, and marital status

are compared, the absentee differential between men and women

falls with age (US National Center for Health Statistics,

1s



1974).*(16)

It to evident by this extensive literature search and

interviews that no researr1% has been done on female pilot

morbidity. I did discover, however, that the Air Force is

keeping up-to-date an the crude statistics but are not

analyzing or publishing them. These facts lead me to believe

that there is a definite need for a study to analyze the data

available and discover if there is any significant

difference in male and female DNIF time loss.

C. OBJECTIVE

The objective of the proposed study is to determine the

rate of DNIF time for male and female pilots in MAC during

the past year. This data will show if there is any

significant difference between male and female rates and if

these differences are due to age, rank, or marital status.

Once this is ascertained, a subsequent study could be

performed to list and compare the grounding diagnoses for

males and females, thus trying to assess causation for these

differences in rates.



TIME AND FACILITIES.BUDGET

Planning Phase Development and approval of protocol.
Jan-Mar 1986 Submit protocol to AFMSC/SGP for approval.

Notify MAC Command of approval and request
month of April for data collection.
Requirements:

Investigator (author)
Office
Office equipment

desk
phone-military autovon available
typewri ter/word processor
locking file (ensures confidentiality)
stationary and writing supplies

Statistical consultant-assist with
development of analysis of data and
data collection coding.

Data Collection Scott AFB, Illinois-MAC Command Headquarters
April Requirementst

Travel to and from Scott AFB, Illinois.
Living accomodations for the amount of
time needed to finish data collection.
Office space on Scott AFB.

Stationary and writing supplies.
Data collection forms in sufficient
quantitiy to tabulate 384 subjects.
Two enlisted technicians to assist
with data retrieval (from Scott AFB
file records section).

Data Analysis Load data into computer for sorting and
May analysis.

Requirements:
Computer and programmer time.
Office equipment at home base and
supplies as listed above.

Publ ication Requirements:
June Secretary to type and assemble the

report, ready it for publication, and
distribution.
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CHAPTER IV

A. CONCLUSION

This proposal attempts to study the difference between

male and female pilots itr, the number of days grounded for

medical reasons. Presently there are no data concerning

female pilot medical absentee rates. With the increasing

presence of women in the cockpit, this type data is needed to

be able to assess their impact on the flying squadron.

Mean DNIF rates, by sex, age, rank, and marital status,

would be statistics that may show how women really fit into

flying squadrons. These rates may also demonstrate how much

pregnancy plays a role in female pilot DNIF rates. However,

the results of this proposal would only be a stepping stone

toward discovering what, if any, are the reasons fr a

difference in the male and female rates. This kind of data

would benefit staffing planners and the flying squadrons

themselves.

24
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Precision of Data

Once the p-values are calculated from the data,

stability will be determined by 95% confidence Intervals (CI)

for the mean number of days DNIF. The spread of the data

will have a direct effect on these intervals In that the

presence of outliers will lengthen the confidence Interval%

and make them less precise.

23



athletic, and physically superior women. Consequently, these

women may be healthier than even the males in the general

population. However, male pilots should also fit into this

self selected group and therefore would be more readily

comparable to the female pilots for DNIF time.

Another potential selection bias is the actual selection

of the male group. The females are the entire female pilot

population in MAC, whereas the men chosen will only be

representative of the age and geographic distribution of

females. Consequently, the rank and marital status

distribution of men may not coincide with the female

distribution. The major problem here is with marital status,

as discussed earlier. An attempt will be made to correct for

this problem by adjusting the data after collection for the

percent of males in each rank and marital status.

The Information bias most likly to be seen concerns the

actual reporting of DNIF by flight surgeons. Each physician

has some leeway in how they treat certain illnsses,

ultimately this means that some physicians may ground a pilot

for one disorder whereas another may not. There is no way to

correct for this bias, but it is likely that the physicians

at either extreme will cancel each other out and leave the

majority of the physicians' diagnoses as the average.

22
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of Its use In the 1970's is that the female senior captains

and majors are not as experienced as their sale rank

counterparts. Most likely, this discrepancy will not have

any effect on the rank specific rates.

The data on marital status will most likely parallel the

Information on civilian females in the workplace. The

statistics on working married women show that they have less

absenteeism than married men. (17) However,, it must be

considered that the married female pilots may have the higher

pregnancy rates also.

Bias
Wh~en comparing female and male pilots,, some of the

confounding variables normally associated with sex factors

are eliminated. The vigorous physical standards that pilots

must meet prior to being selected for flight training Is the

same across both sexes and the standards they must maintain

to stay on flying status are also the same. Also, since both

groups being compared are In the same job field, even flying

the same aircraft, that potential bias is removed. The major

confounding variables left are age, sex, socioeconomic status

(rank), and marital status.

Selection bias may be Inherent because the female

population that Is found in the pilot group Is probably not

comparable to the general female population. Female pilots

are generally a self selected group of highly mtivated,

21



CHAPTER III

A. INTERPRETATION

When this study is actually carried out, the data may

show that younger female pilots (20-38 year olds) have a

higher DNIF rate than the males in the same age group, most

likely due to obstetrical and gynecological problems.

Whereas the older males (3U-4U year olds) may show a higher

rate than their female counterparts due to the onset of

cardiovascular problems. Pregnancy will probably be seen as

a significant cause of the higher DNIF rates for women

because a women is grounded from the time her pregnancy is

confirmed until after her four week convalescence. However,

the data may show that the highly motivated, select group of

females that choose to become pilots ay opt to prevent

pregnancy, and thus this factor may not prove to be highly

significant.

When analyzing the rank specific data a few factors must

be considered. When the Air Force began choosing its female

pilots it looked to its already existing ranks, thus picking

lieutnants and captains already on active duty. In contrast,

the majority of male pilots in recent years have come from

ROTC and the Air Force Academy, with small numbers coming

from those already on active duty. This method of female

pilot selection is no longer being used, but the consequences

2.



The p-values will represent the probability that the

differences In the two groups compared would be observed by

chance alone. An &-priori p-value of less than .S1 will be

considered significant.
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If the results of the skewness test fall between -1

and 41 then the data distribution is approximately normal,

but if the statistic is less than -1 or greater than +1 the

* data will be interpreted as either skewed to the right or

left respectively. Once this has been determined, the

appropriate statistical method will be used to analyze the

data.

The Milcoxon rank sum test will be used If the dat4*is

found to be skewed. This procedure is not particularly

influenced by woutliers" or by highly skewed data. The rank

sum test is slightly less efficient than the pooled t-test

with normal data, however this proceedure can be more

powerful than the t-test when used on skewed data. (16) A Z-

* value is obtained which is looked up on a table to produce

the resultant p-value. If the data is found to be reasonably

* normal, a two-sample t-test will be done. This test will

also produce a p-value statistic.

An analysis of variance will be used to study the

variation of the mean DNIF rates with the factors of sex,

age, rank, and marital status. The main objective of this

method is to assess the influence of each factor-sex, age,

rank, and marital status-jointly and in the presence of the

others, upon the nember of days DNIF.(16) This analysis can

test for sex differencesi controlling for age, rank, and

marital status. F-statistics will be calculated, and their

corresponding p-values obtained.

11
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Age Specific Rates.

number days DNIF/yr females 20-26yro old
number days DNIF/yr males 28-26yro old

number days DNIF/yr females 27-33yrs old
number days DNIF/yr males 27-33yrs old

number days DNIF/yr females 34-4yrs old
number days DNIF/yr males 34-40yrs old

Socioeconomic Rates (Rank)t

number days DNIF/yr female lieutenants

number days DNIF/yr male lieutenants

number days DtIIF/yr female captains
number days DNIF/yr male captains

number days DNIF/yr female Majors
number days DNIF/yr male majors

Marital Status Rates#

number days DNIF/yr married females
number days DNIF/yr married males

number days DNIF/yr single females
number days DNIF/yr single males

The percentage of females and males in the different

*strata will be determined (appendix 3). These numbers will be

used to rate-adjust each group If the distributions in the

female group are found to be significantly different from the

male group.

To determine which statistical method to use, the

days DNIF will be plotted as a histogram, separately for

* males and females (appendix 4). This wtill examine the

normality of the data. This distribution of data will then

be tested for normality using the skewness score.

17
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.. will be obtained from the Military Personnel Center (NPC)

stating what pilots from MAC were moved in the test year.

The actual number of days DNIF for each Individual will be

multiplied by the number of days the pilot was observed

devided by the number of days in the year. The result In the

number of days DNIF per year for each Individuals

DAYS D)NIF X #Davs observed

365

* This number of days DNIF for female pilots will be totaled.

*. The number will be divided by the total number of females in

- the study group-96. The number of days DNIF for the sale

pilots will also be totaled and divided by the total number

of males-288. These mean rates for each sex will be used to

.• produce a morbidity ratios

number of days DNIF/"r.females
number o days DNIF/yr. males

If the ratio it is not equal to one, additional

statistical analysis will be performed to determine

significance. A ratio greater than one suggests that the

female DNIF rate is larger than the male. Additionally, the

data will be stratified into specific rates for age, rank,

"* and marital status.

-: 116



The marital status and any other data that may be missing

* 4from the 1641 records of each Individual will be obtained

from MPC. The 1641"s will be checked by selected bases each

month, the names of the 288 men in the sample and 96 females

will be located, and all information collected. These data

will be logged on a data collection forms where the names of

the individuals will be removed and coded. This step will

,- not only assure confidentiality~but also simplify loading

, data into the computer for analysis.

Strict confidentiality will be used pertaining to all

information obtained from the records review. The data

collected will not be used for any purpose other than the

study, and only aggregate results will be published. After

" the data are collected, individual names will be removed and

,. the data coded. All information will be secured in a locked

file.

B. ANALYSIS

The raw data collected (name and all variables-age,

sex, rank, marital status, days DNIF per months and base

" assigned) will be coded and placed into a computer. With the

help of a computer programmer, the data will be sorted and

* analyzed.

The number of days DNIF for each individual will be

* adjusted for the number of days actually observed. Military

members may be restationed during the year therefore a list

15
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combined pilot group flying aircraft open to both men and

women in MAC. Although this number is relatively small, the

dependent variable of days DNIF i% not a rare occurrence

therefore a smaller number of people can be studied over a

long period of time (one year) to produce reliable results.

Data Collection

The dependent variable is the number of days medically

grounded per year for male and female pilots flying

comparable aircraft assigned to MAC. This information is

kept on file on the individual pilot's base on an AF form

-: 1642. The 1642 (appendix 1) contains the pilots full name,

rank, social security number, states whether the pilot is

actively flying, and lists a general diagnosis. These forms

are kept on file at each base for five years. Once a month

each base must submit a summary of all DNIF's to command

headquarters on a form 1041 (appendix 2), which lists the

originating base, name, grade, social security number, date

disqualifed from flying status, estimated duration o4 DNIF,

and if so the date requalified for each pilot grounded that

month. The 1641 is kept on file for five years at MAC

headquarters, Scott AFBllinols, on all pilots. This form

will be used to provide the data.

The number of days groundedv rank, age, and sex will

be collected from the 1641 records on the male pilots

selected by the random sampling and all female pilots.

14
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because of the aircrafts" role in combat. The male

comparison group will be selected from those men flying

*aircraft comparable to the women. Presently MAC has a total

of 5434 pilotsi 2453 male pilots flying those aircraft open

* to women, 2885 male pilots flying all other aircraft, and 96

*female pilots. Lists of all pilots assigned to any one

command are available through command headquarters and the

Military Personnel Center (MPC). In the instance of MAC,

command headquarters is at Scott AFB, Illinois. This list

includes name, rank, social security number, marital status,

and base assigned.

The total number of 96 female pilots will constitute

the study group. The male group will be chosen from the 2453

male pilots flying aircraft open to women. A sample size

• "three times the number of women will be selected as an age

and geographic stratified random sample. The age strata will

be 28-26, 27-33, and 34-48 year olds. Geographically, the

same percentage of men will be chosen from a specific base as

there are women chosen from that base. This method will

ensure that a representative sample of the male group is

chosen. The list of all pilots assigned to MAC obtained from

Command Headquarters or MPC will make stratification by these

o variables efficient. Once selected, these 288 pilots will be

listed by base and then alphabetically on a master file list.

The total number of males and females in the group will be

384. This number represents approximately 15X of the

13



CHAPTER II

A. METHODOLOGY

Overyie

A descriptive study of incidence is proposed. The

data are the number of days DNIF for medical reasons for all

pilots in the study group and will be collected by a

historical prospective "records" review.

Air Force clearance will be needed from the Air Force

Medical Service Center/SGP prior to carrying out the study.

Also, Military Airlift Command (MAC) will be asked for

permission to review their files (AF form 1U41). Approval

should be granted because the personnel are not Inconvienced

and the information gained will aid the Air Force in setting

manning requirements at squadrons with a larger proportion of

female pilots.

* Population

As directed by Congress, female pilots in the military

are allowed only to fly aircraft that do not directly

participate in combat. Because o4 this regulation, I chose

my pilot group from the Air Force's Military Airlift Command

(MAC), which accomplishes the majority of its missions out of

direct combat situations, and thus it has a larger number of

female pilots assigned.

Although many female pilots are assigned to MAC, there

are aircraft in this command not available to female pilots

12
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APPENDIX 3
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